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PURPOSE: Provided is a microwave dielectric magnetic composition which 
includes ZnTiOS as basic component so that it shows various temperature 
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CONSTITUTION: In the microwave dielectric magnetic composition for temperature 
compensation enabling of sintering at low temperature which is composed of 
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he microwave dielectric composition is sintered at low temperature by configurino 
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01 Mft^Oie^^ xl^^ (Zn-xMgx)Tift Oi:?IAH. x= 0,0201IAH 0.5°l Xi^4:^0| iP^fee.^ ^£ES^^e Q^OIB^ 



sf«rg^^^o^ 2nTi(^ ^ ^^:)| ah:Q ZnOOl MqO^ xl^@ (Zrr-xMgx)Ti03^ ^^3^. 
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passing), §i,^(coupl ing) ^ EK f i I ter ing)eOI Of . □ gOilAH mm S^S^^g M\E\^ ^EX\\^ § &(coupl ing)^S . 

Q\^0\mD\(i\\\ets) ^ resonators) ms\ H^mm XlliOil A^gQCK 

OiaHt[ ^^^Oil Afga:P| ^fi ^^^^^ ^S^^4^(dieletric constant : e,). bs^S ^S^^' 

(dielectric loss : tan6 ) M^' :*ll^(qual i ty factor: Q) ^ §2^^^ S2Li^m4^o| 

(temperature coefficient of capacitance an(/or resonant frequency: TCC anc/or x,)OIDj. 3£|0il£ M^Xi^l^ 

D\D\\^ eOl fi^SCf. ^g^^ EfOlgJ(tiining). e^(tuning)a I2^^^g5E^ m^Q. 

± m ¥2!Ma£ gQ§h ^B M^:?ii4^£F ssgg ms SB^m^2\ e^s^oia. cn^au. g^sisoiiAH §\^^ 

gS^Ef^^ ^E. m 2#o| ^^1.^3011 am cue 5E^ M^^OI Q^^CK 

eeJiSI H^m ^ax^l Sae! U^S EI£fU0|e:>ji(BaTi09. Ba^LgOJ^^,, BaLsOn). OOLil^ ElEmoiM^I [(Mg.Ca)TiG]. ZST 

D\\[{Zr ,Sn)Tia) . U[m ffll^^^^fOI [Ba(Zn/3Nba/3)03, Ba(Zn,//3TaA/3)03. Ba(Mg,/3Nb2/3)03, BadWgvaTar/ajOa] , 
(Ca.Sr,Ba)Zra:^l. (Ca.Sr ) [(Li .Nb)Ti)o;>3:^l ^0\^ 1300- leOO'CSj H^OICn'. CHZCFU ^^^X-ilg mO\ 

o\x\ a^jn^ ±x[^k\ A^gg ^ aife g^e.^ ^iE2f ^a^^e zi^gf ±mxi\m ^ sisia. 



^ ^^S^ ^^^§1 oH^5F:?| ?]t^ SJttH, 1050-1250'C2J dUH^J B£01IAH ri^^ElH, 



S ^^gg &^:?| ZnTiGdlAH Zn2,OIBOI Mg^tOiS^^ xl t^S (Zn.-xMgx)Ti03 0\D\ki^ x= 0,020ilAH 0.5. dHr^8f:>||fe 

x=o.2ooiiAi 0.35SI 5t.^M D\J\^ Ji^^i^oi g£s&^g □^ol3^Il^ x^lge^E:K 

^ ^^SB <i^sl0^e(ZnO)]lf ililsf EIEIfe(TiQ)OI sf^^2,^^^o^ ^tig E!&hA[0^ej (ZnTiG)M g^ji S^^oj^ 

xiis^^se ag2f ^^a. 

Al°f^(^E 99.9%OI^^)oj <i^£fO^^(ZnO) SI <!i[sf E| &(TiO m L\m m0\^^9\ XI^3U 

0^ mm MUH ^^giHS ^. ^^:?| 35 ^^^Oil PVA bmCH 4^geijS ^Oi j^^i^ Qg. 

6^oj p>i3S Ai^s Ei^p. ^ai^e h\mm 1100-1300'coiiAH ±^^0. 

?l2f ZnTi(i» i:)!^ 5SP^ 5f04 g^l^E^^^j ^£^14.:)^ q ppr/'C 2.^S ^:»| ?im01 ZnTIQSJ Zn2| 

Mgog xl&moi geH£i ^^s^ S^g :?Hlb(Zj?.,MgjTi03S ^^Q. 
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^. e ZnTia^ +325ppn/'C 01 . Oppn/'CS] ^^l\\^m i;>£ 

m mD\ ?j6HAH ¥(negatlve)2j B^:A\^m n[0\B^m SS^^OI ^^§^ MgTim ^E'e.^ S^^g HEXW 

(compensation dielectr ics)S M^B\0\ Zn3f UqJ\ bIgSl :?^g (EH Opp/t; §y H ^eoilAH S 

(positive) ^ M(negative)2J ^£5114^1 3>b SES^^g □^0|BS^^ ^21x11 4^ SiDfe SOil 5101 

Ci. . . 

OI2f ^'E: ^^X]\ M\^}^9Ji X-ilS^^Sg Sf§[^^^dl(stoichiometric)e] ZnTiSSj Zn^^OIS^ Mft^Ol^og x\mmJ\ 9\m0\ 
6^£fDFIlUI^(Mg6)§ 0.02{}ilAi O.Sniol , d^^^^S^IHI^ 0.20IIAH 0.35mol ^D[o\^ 31^^. 0I5I& S^^(ZAMgx)Ti03 , 
x=0.02-0.5M Mm^^9.^ ^^O. 

^^:)\ eeH°i u\m mum bsohah ±^sq. 

s ^ss ^^6^fe ^Aioiioii 9\m Ma ^ga 3ioiu. ^ ^^gsj ^o,;;,^ ^'aioii^i ^^o\\ §[§£j^ 51^ ofu 

a. 

[^AlOjl 1] 

EI&<:i^0F^(ZnTia)B M^8[D\ ^6H S^^Ml'^ At^^^(^£ 99.9%)£j <:i^sfOF2 1M2f <i^lfE|Effe IMM S 

m ^^OI24^£f Xls^UO^ MM MiAH 24A|^^ goh ^^^iHS tSa^^Cf. Zj^gh ^ohon 2ei>^%SJ PVA d^oiQI 4-^5" 

M <^?j01 lOOmesh^ x^I^ DiB OtB, 98MPaHJ ^^^^o^ oi^ D[^^^mBm P^BS AISS RfMSlCL AISS 1100 

-i3oo"coiiAH ^^^^ 2Ai2}^» aD\ ^^:'ioiiAH 300t/Aieh£i ^^m^ ^smacK 

oi2f^^oi M\^[^ ^^x^ls omiB^nh s^oiiahsi ^s^^m asA^ap| ¥I6H hp-8720c uim^-ib ^^::'is 

AFg6^01 ^Sma^W. Hakki-Colenian2| ^Sx-ll SSi:?I(dieletric rod resonator)^ ^§6F0^ 

SH^ S2^m4^0||AiS| 7\\^^mO\ ^maCK ^MJW^S^ ^^TW^^ ^D^M ^mSBD\ (transmission open 

cavity)^^^ ^Sa^^CK 

oiEiE^ amiBSE^ sa^sd! 9\m b ^••shi ^£011 mm sa^^4-2f mm^w^ §y bel^w^m o^eHHi s ioii u 



1] 



'€'^Hl<y ZnTiOa 2:^^ -f}-^^^^ 





^^^^ 

(£r) 


(Q) 


(GHz) 


( r f : ppm/t:) 


1100 


100 


5410 


5.17 


+325 . 


1200 


99 


4050 


5.21 


1300 


97 


5020 


5.23 



[^AlOil 2] 
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0\\M 0.5M2J g^lOilAH ^:?^m01(Zn-xMgx)TIQ3. x=0.02011AH 0.521 ^SS^S ^Sx^j ^SMM X^ISSF^oo^ ^vj^ ^ 

9oot;oii/d 2Aie} 6^^^^ *. 10500IIAH 1250'collA^ 2|2| 4A|^^ * 16Al^^4!ii :i:^6^^ 3im ni2j8mfe ^ssa 

OraiSI H 22f 3^ S ^^goj ^AlOil^A-i xlt^^^oi Mg02j i^S 0.02-0.5 mol , 1 050- 1250*0 Oil Ai 4AIZ^ 



X 




-^^^^^^ 








(mol) 


CC) 


(£r) 


(Q) 


(GHz) 


( r f : ppm/t:) 




1100 


29.06 


2060 


9.2895 


+36 


0.02 


1150 


29.24 


2330 


9.2706 


*45 


1200 


. 29.31 


1970 


9.2163 


^39 




1250 


29.48 


3380 


9.3887 


. +41 




noo 


27.74 


2120 


9.3524 


+45 


0.04 


1150 


28.40 


2430 


9.3285 


+38 


1200 


29.39 


1920 


a2799 


+33 




1250 


28.97 


3120 


9.2854 


+40 




1100 


28.75 


2370 


9.3182 


+48 


0.08 


1150 


29.94 


2430 


9.2895 


+32 


1200 


29.48 


2030 


9.2609 


+43 




1250 


29.04 


3360 


9.3825 


+58 




1100 


24,94 


4000 


9.8076 


-14 


0.15 


1150 


2854 


2340 


93139 


+48 


1200 


29.28 


2090 


9.2588 


+50 




1250 


21.26 


4180 


10.3950 


-48 




1100 


21.67 


8850 


10.2209 


-65 


"0.30 


1150 


22.05 


9750 


10.2279 


-65 




1200 


19.73 


3450 


103040 


-66 




1250 


20.16 


5110 


10.3797 


-55 




1100 


20.50 . 


6320 


10.3082 


-65 


0.50 


1150 • 


20.77 


5660 


10.2997 


-66 




1200 


20.92 


7360 


10.28OT 


-67 




1250 


20.31 


6730 


10.4515 


-73 
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fS 3 J 



4 



m 



X 












(mol) 


(TC) 


ier) 


(Q) 


(GHz) 


( r f : ppn\/'C ) 




lOSO 


29.21 


2350 


9.4153 


+40 




1100 


35.43 


1920 


9.3832 


-^33 


0.02 


1150 


36.34 


2440 


9.3734 


+88 




1200 


36.03 


2340 


9.3761 


+36 




1250 


35.93 


2040 


9.3924 


+27 




1050 


28.13 


2000 


9.4568 


+39 




1100 


28.09 


2310 


9.4056 


+45 


0.04 


1150 


28.77 


2460 


- 9.3496 


♦42 




• • 1200 


29.14 


2350 


9.2903 


+48 




1250 


28.67 


1890 


9.3379 


+40 




1050 


29.67 


2210 


9.4180 


+47 




1100 


28.71 


2480 


9.3739 


+46 


0.08 


ilSO 


29.18 


2740 


9.3805 


+43 




1200 


29.18 


2560 


9.3418 


♦44 




1250 


29.07 


2240 


9.3480 


+60 




1050 


21.15 


4430 - 


104160 


-29 




1100 


26.07 


3420 


9.7231 


-1 


0.15 


1150 


29.34 


2350 


9.3099 


+42 




1200 


28.69 


2900 


9.3577 


-^52 




1250 


21.36 


2920 


10.39S 


-57 




1050 


25.28 


4110 


10.0153 


-32 




1100 


21.87 


8150 


10.3288 


-70 


0.30 


1150 


22.45 


9390 


10.2465 


-63 




1200 


19.80 


3960 


10.4240 


-59 




1250 


20.23 


1440 


10.3931 


-56 




1050 


22.30 


2470 


10.2898 


-72 




1100 


2060 


3620 


10.4334 


-60 


0.50 


1150 


20.97 


6860 


10.3986 


-67 




1200 


20.80 


8580 


10.3339 


-70 




3250 


19.55 


610 


10.4405 


-63 
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I 

r" 

w 

r- 

cn 

O 
O 



MM 

g ^/^lOii lOIIA-ife 6^sfOF23} 1g£| <i^aEI&e S&ef El&<i^0^^g I^I^SS^S 6m SiOQI. ^53 S 

S^^o^^ 9701IAH 100. §§^14= 40500IIAH 5410(5. 2GHz) . ^^y\^l\ ^ +3250" SSfll XPIS 

^'Aldl 20I1AH^ ZnTiGS ^^^^am ZnTiG^ Zn MgS xl t^sKZ^wMgx)TiQ3£J DVk\ 

^ ^SX^I XPI^^g^ §21121 rl^^S^ej lOSODllAH 1250-C0IIAH£ 200IIAH 35. ^Uy\^^ 

200001IAH 9700(90^IA^ 10GHz). Q x \0\ 2O,O0O0ilAH 100.000. nSIJI SS^Eh^^j ^^y\^l\ -730ilAH +88pt:/*cei ^4^eh 
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2. Hn&Oil S^Oi/d. ^^:?| InJimiM Zn2.0(^0! Mft^OIB^M XlS^S (2nwMgx)TiQ3 0\D\M. x= 0.020il/d 0.5SI 
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